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ABSTRACT 



In an era of steady-state budgets many large research and academic 
libraries must cancel a significant number of current serial subscriptions 
in order to maintain monographic acqnisitions. This report reviews several 
techniques that have been used or that are of potential use in a rational 
selection of titles for cancellation. The context of the pi'^posed method- 
ology is a network or multi-campus environment rather than an individual 
library^ and it was tested with a specific body of health sciences serial 
titles in the University of California library system .:nd in Region XI of 
the National Library of Medicine's Biomedical Communications Network. 

As a test for the proposed methodology, background data was collected 
on about 600 current foreign language serial titles included in the SERLINE 
data base and held by at least one of the libraries in the networks of 
interest. For each of the titles data was collected and reported regarding 
price, major secondaty* service coverage and its productivity/ impact factot 
for those services, extent of holdings in the libraries studied, and average 
number of recorded circulations per y^ar in several of the libraries in the 
network. Employing several different decisionj::jyrfnes, estimates were made of 
the subscription cost savings that might be realized in the network. It 
seems feasible to extend the same methodology to other groups of serial 
titles. 
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I. INTRODUCTION 



Serials subscriptions are a significant and important part of the 
library budget of any major library; they easily comprise 50-70 percent of 
the acquisition budgets of most academic libraries. Some special libraries 
spend even larger percentages for serials. At UC Berkeley, for example , the 
Chemistry, Biology, and Public /Health libraries in fiscal year 1973-7A liened 
96, 93, and 86 percent of their total acquisition budgets for serials. With 
InflatioiT, dollar devaluation, and the rapidly increasing serials price index, 
many libraries have been faced with the task of cancelling serial subscrip- 
tions, sometimes on a rather hurried and harried basis. The UC Berkeley 
campus library, for example, has had to make substantial reductions in its 
serial holdings. In March 1973, "^e summary report of the first major can- 
cellation efforts listed 2,451 cancelled titles and an estimated $33,000 
savings. The target had been $60, 000. ^ Berkeley sliced another 5Z off its 
serial budget in 1973-74, and is currently plannigg for the possibility of 
eliminating an additional 28Z of its serial expenditures in 1974-75. Should 
this additional cutback be necessary, it would mean that over a three-year 
period Berkeley would cut approximately 33Z of its serials budget. 

It is difficult ro make these cancellation decisions on any rational 

or coordinated bfisis when there are a large number of titles to consider, 

or when the cuts must be made with a very short planning time. This present 
problem has already been neatly desx:ribed in the literature: ^ 

•'During the last few years it has become more and more apparent that 
we are facing a crisis in regard to the conditions which exist in 
the publication of medical and biological literature .. .The tremendous 
number of journa.ls being published and the continued increase in the 
cost of yearly subscriptions have made it increasngly difficult 
for libraries to maintain adequate subscription lists. At the same 
time libraries have been facing a marked decrease in budgets, gifts 
and other forms of financial support." 

; 2 

The surprising fact is that the above note was published in 1935. It was 
this operational problem of planning for large cutbacks in serial subscrip- 
tions that was of interest to us and prompted this, pilot study. 

Many techniques are available to help in decision-making regarding 
serials selection or cancellations, and some of the more obvious methods are 
described in a later section of this report. Each library can make its own 
decisions on a title by title basis, considering only the needs or objectives 
of that single facility. However, in order to assure local users of access 
within a reasonable period of time, it would be- preferable to make decisions 
from a system or network point of view, considering the holdings. and needs of 
other institutions. For example, it would be regre table for a UC library to 
cancel an important title to solve its local budgetary problem, if that were 
the only current subscription to that title in the entire UC system. For this 
reason, our study tried to*provide data that would permit decision'^making to 
be done in this larger networking context. We were particularly interested 

9 
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in several overlapping systems or networks: the UC library system^ the UC/CSUC 
intersegmental syst«pi (the 9 UC canpuses and the 19 campuses of the California 
State University and Colleges system), and the National Library of Hedicine 
legion XI participating facilities. 

This study an expanded feasibility study that built upon the 
earlier work of one of the authors. 3 It began as an individual Study project 
in the UCB School of Librarianship, and was continued with additional support 
from ILR and the UC University-Wide Library Automation Program. 
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II. OBJECTIVES 



The major objectives of this study were to: 

I. Develop a methodology for obtaining and providing background 
information that would be innnediately useful for planning and 
decision-nnaking regarding serials cancellations or the cooper- 
ative acquisition of serials. 

• 2. Determine the utility and feasibility of this approach. 

3. Provide some planning information that would be of immediate 
use to library selection staffs and management. 
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III. METHOD OF APPROACH 



A. SELECTION OF SERIAL TITLES 

It was not practical to start our scody with the tens of thousands 
of current UC serial title subscriptions. We needed some way to select a 
smaller and more workable group of these titles. Several methods of parti- 
tioning were considered » including: 

— subject categories by LC Classification Number 

— subscriptions of 4 particular branch or campus library 

— titles covered by a designited abstracting or indexing service 
or Current Contents publication 

— titles published in particular countries or particular 
languages 

From several earlier\studic8 we knew that foreign language publica- 
tions as group generally receive less use than English language publications* 
and It is obviously desirable to aim initial cancellation/cooperation efforts 
at a group of low-*u?e titles. , It is also obvious that sharing coUc^ctions is 
more feasible for grOw*DS of libraries that already have some systcm-»wide 
connections and commitments. Because SERLINE (SBRials-on-LINE), the National 
Library of Medicine's on-line serials file* includes the capability of searching 
by language of publication* we could easily identify and have printed out the 
potential low-use toreign language titles currently held in Region XI « Sin of 
the nine uC libraries are Region XI res<^urce libraries and report their holdings 
to SERtlNE so we could then check multiple subscriptions for both the UC system 
and the network represented by the Region XI libraries. 

At the time this study was begun SERLINE contained approximately 3,^00 
current biomedical serial titles. Originally generated from the current titles 
included in the Union LiW of Medical Periodicals from the Medical Library Center 
of New York, SERLIKE also includes all titles indexed for Index Medico and 
selected titles indexed in Biological Abstracts ^ Chemical Abstracts , Excerpts 
Med lea , Psychological Abstracts > and the World List of Medical Periodicals . 
Current additions include all new Index Medicus title's and titles cataloged by 
the National Library of Medicine which meet the criteria of being primary^ sub- 
stantival and pertinent to bio-medicine.^ 

We further restricted our attention by excluding the titles in the 
western Europeafi languages of French, German, Italian and Spanish* Including 
the western European language titles would have added another 2,354 titles 
(757 in French, 806 in German, 365 in Italian and 426 in Spanish) to our list 
and greatly increased the burden of checking. Focusing on the remaining foreign 
language titles provided us with a list of manageable sise and with a high per- 
centage of low^use titles. The resultant list included 950 current titles in 
34 languages. NLM furnished us 'with computer printouts of these 950 titles by 
language with their supporting bibliographic infdrmation and the locator codes 
of the Region XI libraries that had a current subscription. These 95t titles 
served as our starting point for data collection. 



Many sjirtt i^ ^uuii5 fu^ cm^i^et\*d m i^v^l uAtvn^i ript %<>t^H 

on a ticle-hv*t ill'- b^^i^, mt^l^ding t^«» toiiovini?,; 

number oi fiubstri^tioas «v«vUble elsewhere (wichm tr^^ sme 
mstittitaon <ind cooperaf i*^ inst ittst i^^ns) , ait^ t^e e»tiei>t and 
completeneit« of retrot^^pective holdings of each titU 
ex.tent of .roverage by abstracting ^ind indextag setvtces 
fr'equetKy of citation to a titl# rtom ctbe* publicationa 
extent of uae made ol the matvriiai (e.g ♦ recorded circuUtion) 
frequency af cneck'^iu and ciai«ing opt*ratiion« imd associated 
recor^-'keeping co«t«) 
— fosta of sfMrage le,g,, shell space » binding) 
viyailab' 1 tty io -sicrofora 

relevance tc^ ft^^ent or future acad^r^asic pttx^tmn institutional 
objectives 

ranking- ^or *?valaa"'"^n by th*^ library coast ituency 

iinly the first five of the tfctora were used tn ??tady, howver , ail r>f 

the factor* are ^escrib^r^d below, 

^ ^ ' Subscription Cpii^ts 

To a»siat in the subscript ion review procc^^s, tome libraries period- 
ically prepare a l^st of current sufeacriptiona sorted into tank order by 
subacription <^ost . Thss is relatively easy *to do with computer based aerials 
systems, and highlights the moat expensive |>'ib Licat ions for iflwsediate attention. 
This approach can also highlight the tact thai a relatively mall percent of the 
total «i^ial ritleii can account for a large fraction of the serials aubacription 
budget. A recent itudy of the OC B-sutkerey Biology Library* for example* found 
that half of the total serial budget was spent on ^ percent of the tit lea tl94 
hiith coat titles); half of the tscles were received as gifts nr exchans^s ^ 

2 Sub scr.ipt ions Av aiUhle Elsewhere \ . 

One obvious place to confiider caoreliation* is every matanc** in which 
an inatitution holdfi more than one subscription to the same title, Soifie cuts 
can often be mantle Here without ^ler sousi dama^iniit lr>c«l acceptability to that 
title' 

Hiwever, it should also be recognised that the cancellation of duplicate 
copiea of a heavily used title can create wore user diatreas than the cancel la^ 
tf^yn of another low use, albett unique, title« If the sjoal of a library is to 
maxisise us#>r access, then msintaining duplicates f high use title and r#*lying 
on interlibrary borrowing for titles used only oci^sionally or rarely will hiHtrr 
serve that goal. It not h#»ld m duplicate lori*** »n the aa?M» tnatitiiiMin, r;*n- 
sideration c^n then he Kiv»-n to the eittent to wtiich issues oi the titt»» wight 
be readily availabH*^ t*^r use m so?«e other mstituiMtn lhi» i*» ea^Mift to d;? 
when there are recipr^al use agreements that work well between mst t tut 'onu 
(e*g-, different branches of the «i*»e library system, d.tfferent campuaea of 



tht slMC univcrtity, differ-^ttt me«bera of the same library network). To make 
caacellation decisions on a regional or syatem-wide bssis req^uirea an under- 
standing of the holding? of each of the cooperating Ubrarics on a title-by- 
title baaia, 

»hen reviewing the holdings of the cooperating libraries, cottaideiation 
aiiould also be given to the extent of e^ch library's retrospective holdings of 
Mck txtle. A library with only recent or broken holdings o*^ * title 
might prefer to Cancel their subscription with the understar th«iC one of 
the other libratiea with ^ore complete holdinga would continue to subacribe 
to that title* Cooperating Ubiariea night alao want to conaolidate backfilea 
of tltlea aelected for a ahared seriala program. To facilitate interlibrary 
lending and free atorage space in the librariea no longer maintaining a title, 
backfiles can either go to the library reaponaible for the current subscription 
or be sold. So, holdings data ia extremely helpful in discussions of coopers-- 
tive aharing 6f responsibilities for serial subscriptions. 

}• Extent of Coverage by Abstracting and Indexing Services 

Sotte useful information about each title can uaually be obtained by 
examining the treatment given to it b« the abstracting and indexing aervicea. 
The fact that a title ia not covered by one or more of the secondary services 
that ire central to the same subject field aa the serial could reflect the 
fact that the service was unaware of the title, but it more likely teflects 
a value judgment by the reviewera or selection staffa of the aecondary ser- 
vices. If that IS the case, then the non-coverage of a title probably meana 
that the publication is of marginal value to the field in the eyes of the 
secondary service. If the title is covered by a secondary aervica, it would 
also be of interest to know how many^ and w^iich secondary aervicea cover that 
title (i.e., how vany '^endorsementi" are there for this title). 

Further refinementa in the analysis of secondary coverage can be 
obtained by examining the number of articles covered each year from each title 
by each of the secondary services. A title that contributed 60 a«iclea a year 
to a given secondary service Kould seem to be generally more prod^ictive and 
more significant than another title in the aafoe field that only contributed 
one article per year to the same aecondary aervice. Thus the "yield" of each 
aerial title, as a reflection of the judgments made by the reviewers for the 
aecondary aervicea, would seem to be a useful indicator of the contribution 
nade by a particular title to a subject field 

of Citation ^ 

Authors make their own value judgment* in selecting articles to uae 
aa footnote referc^f^s or bibtiographiea ir their own publications. Thus the 
composite of all bibliographic citationa accompanying a collection of published 
a^^ientific papers <e.g., an isaue of an annual review series) represents the 
group judgment of scientists aa to which publicationa are most aignificant. 
An aniilyais of the frequency of citation ot individual serial tit4^« can thus 
provide another Independent meaaure of the signiif icance or value ^i^f individual 
titles, with a large body of authors being the judges. Severat^tudies have 
bean SMide and atticles written about the citation frequenciea afb >Mhs€^qi*ent 



rankings of- titles in general subject areas. A few examples of such ttudies 
in the health sciences field are noted in Tabti 1. It can be seen that there 
are several types of sources that can be used to of>r^in the citations that are 
to be analyzed. 

One other related form of value judgment is represented by class read- 
ing lists that are compiled in academic institutions in selected subject areas. 
These lists also reflect value judgments (perhaps biased by a knowledge of whaty' 
publications are»actually available locally for use by the students) regarding 
the serial literature. An example of a list of serials compiled by this 
appro<ich is given in a report of an analysis of reading lists for general psy- 
chiatric residents from 140 three-year approved training programs. 17 

Another variation on this theme is the merging of many ''basic" or 
"core** lists from different sources into a summai^y composite list.-*^^ 

All of the citation studies of the type mentioned above were focused 
' on particular subject fields or the interests of very specific populations of 
users, A broader view can be obtained by reviewing the citation frequencies 
from the Science Citation Index (SCl) or the Social Sciences Citation Index 
published by the Institute for Scientific Information (ISI). SCI claims to 
screen most of the significant scientific serial literature, transcribing 
approximately 370.000 article citfltions per year from about 2,400 source 
serials, and showing the relationship between each article and other refer- 
ences that are included in these source citations. Thus a computer file is , 
prepared on a continuing basis which includes an estimated 9oX of the world's 
significant scientific and technical literature. This source file can provide 
many useful statistics, e.g., frequency counts to show the number- of times a 
given serial title was cited during a given year by articles in the 2,400 
source aerials. Some data for the 152 most frequenfly cited titles (account- 
ing for 50 percent of all references to journals) have been presented in 
several publications by the ISI staff. ^^"^^ 

Additional data was made available by ISI in their Journal Citation 
Reports (JCR) which provides the ranking and citation frequency for the 1000 
most frequently cited journals in science and technology. The ISI publica- 
tions also provide data for another measure ^ the *'impact factor" which is 
defined for JCR as a normalized statement of the annual citation frequency 
in relation to the number of articles published annually by that title. Thus 
a journal chat published 20 articles in a given year and received a total of 
20 citations in the literature would be considered to have a greater impact 
than a journal that published 60 articles in the same' year and also received , 
20 citations in the literature. This citation data and the impact factor 
: are discussed in more detail in a recent article by Eugene Garfield. 21 An 
impact factor (ratio of serial articles published to serial articles cited) 
was suggested in a 1962 article uy Raisig, nnd later used by him with data 
far 9B5 biomedical titles to provide a general measure of the value of these 
•trials.^ This general approach was also followed in later study of geo- 
physical serials. 22 
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Subject Field 
public health 

biochemistry 



Date of Report 

1974 

1973 
1973 



biomedical library 
interests 



psychiatry 1968 

world biomedical 1966 
journals 

biochemistry 1938 



medicine 1937 

dsntistry 1936 

endocrinology 1933 

endocrinology of 1934 
sex 

child guidance 1932 

chemistry 1927 



Source of Sample Citations Reference 

master and doctoral 5 
dissertations 

Anriual Review of 6 
Biochemistry 

Index Ned i cue 7 



reading lists 

Current List of Medical 
Literature 

Annual Review of 
Biochemistry 

primary and aecondary 
journals 

primary periodicals 

primary and secondary 
journals 

one major book 



secondary journals 
primary journals 



8 
9 

10 

11 

12 
13 

14 

15 
16 



Table 1 

Examples of Prior Citation Studies in Health Sciences to 
Identify Significant Serial Titles 




5. Eytenc ot Recorded Library Use 



From the individual library's point of view, the use made of a 
particular, title by the library's clientele is one of the more significant 
indicators of the value of ^ that title' to that particular library. This is 
a very local measurement; a given title at one library might have wo use, 
.whereat the same title at another library and with a different user population 
might be used extensively. If such inequities of use do exist among institu- 
tions planning serial cooperation programs the choice of the library to take 
the responsibility for maintaining the title can be made somewhat more easily. 

Use might be described in terms of recorded use (as measured by circu- 
lation statistics, photocopy requests, and inter-library loan records) or in 
terms of unrecorded use in which no formal records are kept on a title-by-title 
basis (e.g., indications of use or noti-ufle such as dust .on the tops of the 
volumes, titles left out on open-stack reading tables -£ot re-shelving, signs 
of physical handling and use of the individual issues and bound volumes). 23 
Most of the studies in this area have been done with an analysis of recorded 
circulation or other use data. Examples of such prior efforts are not6d in 
Table 2. - 

Employing recorded library use as a measOre might not result in any 
dramatic savings in subscription costs, but could still help with processing 
costs. Recent data from the UC Berkeley Biology Library shows that in general, 
their high cost journals have high use, and the. low cost or free journals have 
much less use. Of a total of 845 current titles thrt had no r^orded use there 
during a 197A test period, 651 were free. Cancelling all of these no use titles 
would have saved only about $4,500 in subscription costs in a single year. 
However, even low cose subscriptions savings add up over & period of deveral 
years, and savings in processing costs would be more significant. As serials 
librarians and serials catalogers well know, it is the "free" publications, 
the documents, foreign research institute reports, etc., which pose the most 
problems for checking in, claiming and cataloging. 

* Another approach that could be taken here, particularly for title 
evaluation within a single library, iu to try to save the most subscription 
money with ths least disruption in service. Start the cancellatipii list with 
the title that has the highest subscription cost per recorded cir</ulation , 
and continue listing the titles in work order by thiti factor. At ' the top of 
the list and the first candidate for cancellation would be the mqfst expensive 
tables of the ones that had no recorded circulation, and at tHier ^ther end of 
the list would be the free title that had the highest number of'^xrecorded uses. 

'6. Frequency of Publication 

/ 

The labor and other processing costs associated with cjfiecking in each 
issue of a periodical, maintaining serial records, and preparing claim letters 
for the publishers, etc., is significant; perhaps an average all-inclusive 
cost on the order of 25 cents per check-in transaction. This means that for 
titles that publish frequently (e.g., weekly, monthly) this is a significant 
cost factor i.i addition to the subscription cost. Because of this processing 
cost, consideration might he given (when all other factors are equal) to 



Subject Field 


Date of Report 


Library 


Records Used 


Reference 


physics 


1974 


Science Reference 
Library 


loan records 


24 


phytice 


1972 


MIT Science 


re shelving 
fttat iat ic s 


25 


health sciences 


1964 


Columbia and 
Yale Medical 
Libraries 


charge slips 


26 


health services 


1962 


National Library 
of Medic ihe 


inter-library 
loan records 


27 


bionedicine 


1962 


Yale Medical 
Library 


circulation 
records 


28 


biofjedicine 


1937 


University of 
Chicago Bio* 
medical Libraries 


circulation 
records 


29 



Table 2 

Exaaplea of Prior Studies of Recorded Seriala Uae 
to Identify Significant Serial Titles 
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canc^ejling the more ; frequent publications before cancelling the less frequent 
publications. The measure that might be used here is the number of pieces per 
year checked in for each title. In the case of serials in foreign languages 
the difficulties of library personnel dealing with uniamiliar languages must 
also be added to processing rests. 

7. Binding and Storage Costs 

For libraries with a space problem, the shelf space taken each year 
for each title might be a major factor in deciding whether to continue 
subscribing to a given title. Measures that might b? considered are the annual 
per t^itle figures for: 

\ ' . 

. estimated required number of additional shelf-*feet 

^ . number of uses (e.g., circulation counts) per shelf-foot 

Cancellation decisions could be made in terms of total allowable shelf space 
consumption for the coming year. 

TKe binding operation may be another cost to be considered on a title-* 
by-title basis in addition to the subscription costs. The cancellation of 
'^ome titles might also result in the savings in binding costs. 

8. Availability in Microform ' 

' / 

If a title is available in microform, a library might feel that it 
could cancel the title now, and fill in the missing issues later with a micro- 
form edition if the funds ever became available. If serials available only 
in hard copy go out of print, purchase at a later date may be either impossible 
or prohibitively expensive. 

9. Relevance to Institutional Objectives 

Few, if any, libraries have a mission of collecting everything that 
is published. Most of them operate with some guidelines, stated or implied, 
such as collect material that is relevant to this company *8 business.*' 

or "... acquire material t^at supports our present and planned academic pro- 
grams." As institutional objectives and acadc'nic plans change, so should ^ 
the institution's library collection policy change. Thus for many academic 
libraries, serials subscriptions should be subject to an on-going review in 
terms of the present academic and research objectives. 

10. Library Patron Voting 

One very direct way to obtain title evaluations for a given library 
is to ask the library patrons to judge or otherwise vote on the serials on 
a title-by-title basis. As with the circulation statistics, the result of 
this evaluation process is very sensitive to^ the local situation. A sim- 
plified version of this approach is often taken by libraries asking depart- 
"\ men chairmen or managers to pick up the subscription cost a for the publica- 
tions that are d^f unique or particular interest to those departments. 
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One major effort to get patron votes is presently underway at UC 
Riverside, which has submitted a list of over 12,000 current title subscrip- 
tions to their faculty for voting on a title-by-title basis, with each faculty 
member judging titles on a scale of one to five. The titles requested are 
active titles for 411 academic programs, the titles were sorted and listed in 
call number sequence, and appropriate sections given to e^ch of 54 curriculum 
centers. This approach can be expensive, require a relatively long study time, 
and can result in a considerable data reduction effort. Over 20»000 votes were 
tabulated for this Riverside effort in order to obtain a rank ordered listing 
of 1,800 titles as candidates for cancellation. This list was circulated to 
the academic departments fqr further review and a final list of about 800 can- 
cellations was prepared. A similar approach on a smaller sea le^ and in' a more 
specific subject area is currently being followed jointly by CSUC-Stanislaus 
and University cf the Pacific. 

Another variation of the voting approach is to have subject special- 
ists (who are not necessarily the library users) review a source list and 
give some kind of rating to each title. This has been done to help obtain 
consensus agreements on what constitutes a core list for a particular subject 
field or type of library.^ However, this is an unwieldy approach for an 
academic or special library with several thousand titles to rate. 
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C. DATA COLLECTION 



I . Subscription <:o8t8 



For expediency, the •ubscription cost data for this study was tak«n, 
when available, from several published directories (including the 1973 Ulrichs 
and the Faxon 1974 Price List) even though it was known that prices had since 
increased for many of the titles. The serial payment records of the UC Berkeley 
library was also used as a source of price information. Jt was not possible 
to determine a subscription price for some titles during the course of this 
study. All priq^s are stated in terms of U.S. dollars. 

2. Subscriptions Available Elsewhere 

Although the SERLINE data base provides location information for 
the Region XI resource libraries, it does not iaclude holding^ data. Serial 
holdings for the UC system were obtained ffom the most recent editing copy 
of the Ue Union List of Serials, as well as the latest serials \iBt9 of the 
individual campuses. Holdings information for the 19 California State Univer- 
sity atfd Colleges (CSUC) campus libraries was obtained from the CSUC Union 
List of Periodicals. The holdings information for the other NLM Region XI 
libraries was obtained from the serials lists of those individual libraries. 

3 . Extent of Coverage by Abstracting and Indexing Services 

a) Index Medicus 

The NLM SERLINE data base includes, health sciences serial titles 
from the sources described earlier. Each "of the serial title records is 
annotated to show whether or not a title is covered by Index Medicus , How- 
ever, no information was available regarding the ranking or yield of each 
title for Index Hedjcus . 

b) Excerpta Medica 

SERLINE records are also annotated to indicate coverage by E»cerpta 
Medica. In addition, the Editor of Excerpta Medica generously furnished us 
wltiTa list of the titles covered by^hat service, with handwritten annota- 
tions to identify those titles considered to be their core publications. 

c) Chemical Abstracts 

A 1965 publication by CAS staff members provided a list of the top 
1,000 most productive journals for Chemical Abstracts . This' list, given in 
rank order, lists 'the J .000 top journals in terms of their total number of 
abstracts included in Chemical Abstracts volumes 56-61 inclusive (1962-1964). 

In the 1970 isiue of the CAS Source Index , th6 published list of 
periodicals covered by Chemicair Abstracts ^Service (CAS), a list is given of 
the 1,000 most productive seriaU in termf of citations contributed to 
Chemical Abstracts (CA).**^ This list was compiled on the basis of citation 
frequency counts tor V^urttes 68-72 (January 1968-June 1970) and gives the ^ 
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titles and their rank number, but does not give the actual citation 
frequencies. 

An affiliated institution^ the Chesie Information ^ Dokumentation 
Berlin, has published a frequency distribution of the serial titles covered 
by CA. This is a conpilatioo of til the 5,341 journals covered by CA in 
Volume 48 (January to June 1973). The productivity and scope of each journal 
is shorn bv the breakdown of the dumber of abstracts published in the CA 
sect ions .^^ 

Yield data for specific titles can also be obtained by perform* 
ing retrospective searches on eacli| title, for given date spans, on the 
commercially available on-line search systems such as the Lockheed or SDC 
systems. These systems both have CA citations from 1970 to^ the present. 

The source data that ve eventually used for this study vas a 
frequency count provided os by special arrangement vith CAS that included 
frequency counts and rank numbers^ for each of the 8,005 titles that con* 
tributed one or more citations to*CA (vol. 78 and 79) during the year 1973. 
Both the rank order number and the yield figure were taken from this source 
for our study. 

d) Biological Abstracts 

Biosciences Information Setvice (BIOSIS) included 7,980 serial 
titles in their 1971 List of Serials . .Yield data wis in it willy available 
to us in a special listing that was provided by BIOSIS to idedtify the 784 
titlM that contributed at least 30 citations per year to B iological Aostracts 
(BA) for each of the publication years 1969-1971. 

An additional listing was made available to bs by special arrange^ 
ment with BIOSIS that include^ frequency counts for eachjpf the titles that 
contributed one or more citations to BA during 1973. Tirfie frequency counts 
were taken from this source for our study. 

4. Frequency of Citation 

Journal rankings were published by Garfield for the 152 most frequent- 
ly cited journals (accounting for 50 percent of all-references to journals) 
in IS* -ource publications during the last quarter of 1969. 3* ISI subsequently 
pubU^ a series of special reports, the Journal Citation Reports (JCR) 
which was also based on the ISI source publications for the last quarter of 
1969, and included a rank order listing and citation frequency data for the 
1000 •ost frequently cited titles, 35 This report feries also provided impact 
factors for each title that took into account the liumber of articles published 
annually by each title. The rank number, number of citations, and impact 
factor from this JCR series were all used for this report. 



A more recent series of JCR reports, based on 1972 citation data, 
has been snnouneed by ISI but was not available for oi* se at the time of 
thie study. 
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5 . Extent of Recorded Library Ute 

Several of the libraries that vere readily accessible to the authors 
had circulation records that could be used tor this study. The DC libraries 
at Berkeley, San Francisco, and Los Angeles, and the Stanford Lane Medical 
Library all had charge-out slips attached to the physical volumes of many 
of the titles that were studied. For each of the libraries studied, the 
total number of recorded circulations for a given title was divi*ded by the 
total number of years of that library's bound holdings of that title in 
order to obtain an average number of circulations per year. 
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IV. FliDINGS 



METHODOLOGY 

The method of approach used in this study is workable and leads to 
very useful planning information with a relatively modest amount of 
effort. Once completed for a given group of titles, the same format and 
structure can readily be used to update the table information in a year or 
two to reflect changes in holdings, price, and other factors. In terns of 
the resulting identification of candidate titles for cancellations » this 
d<)ta collection and anafysis effort, particularly when done on a regional 
basis^ very definitely seems to be a good investment of time and' resources, 
li would seem to be worthwhile to continue this type of analysia effort 
for other major group oP serials, eventually covering all of the serial 
tit les. 

B. CANDIDATES FOR CANCELLATION 

The results of our data collection effort are given in the tables 
in the Append ijt, in which all of the almost 600 serial titles are listed 
alphabetically by one of the languages in which they are published. Deci- 
sions regarding title cancellations are best made by the library staff 
members working with their constituencies. For that reason we have not 
formally identified or labeled individual titles aa targets for cancella* 
tions. However, we have looked at the extent to which cancellations might 
be made if certain decision rules were followed. Some .of these decision 
rules make use of ^he data in Table 3 which indicates the number of titles 
that circulate with various frequencies. Where circulation data for a 
giveh^title is available from more than one library, the highest figure 
was used for this tabulation. 

^e impact of applying various decision rules is discussed in the 
following sections. These decision rules are only suggested ss examples 
in order to indicste the extent of subscriptions thst might be affected, 
and to show how the tabulated data could be used. Alio, we applied our 
sample decision rules only to the UC system. Given the same rules slightly 
higher savings could be effected if they were applied to a larger aystem 
of libraries, e.g., the Region XI librsries. A summary of the results of 
applying seversl decision rules such as those below is given in Table 4. 

1. Cancel Subscriptions in Excess of Two, If Less Than 1.0 Circulation 
Per Year 

Given that: 1) any serial title that was currently subscribed 
to by only one UC library, or by only two UC libraries, should continue 
to be subscribed to, regsrdless of the extent of circulstion or other 
indicators for thst title; 2) total UC subscriptions in excess of two 
should be cancelled if the average number of circulationa per year waa 
less thsn 1.0 per year— a total of 239 UC subscriptions could be cancelled 
from this list, at a subscription saving of over $4,900 per year to the 
UC system. 



Average Nunibcr of Number of litles Cumulative Percent of 
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Diatribution of Frequency of Recorded Circulation 
of Sampled Serial Tit lea 



ERIC 



(A 

M *-< 

fM cn X u 

p H •^^ 

^ 5 I- at 

tf) 3 (X. 



s 



i 



8 

I 

8 

i 



P 

m 

i 



£1 



O 



> o 



4 

o 



o o 

s 



O r<4 O 



o 

<NI O 



O 0^ o 



•/> o 



O «A O 



§ 8 



O trt o 

8 8 

* « 

Si s 



s 



O O 00 

a» CO fM 



ON tA o 
•Hf 00 o s* o 



o 






S 5 




*4 in 


o 


O 




















t • 


;M 






>£3» if\ 










a 




CO 




















* 






* 















o -» 



^ O Q a» 
<yv « *^ 
* • « « 
<^ lA flO 40 
-« CO »-4 



o 

Q 



O 
O 



O 
f>4 



o o o ^ 

^ cn »^ 



O o 



o 

■Hi 



Q *A »A ^ 

^ «n CO e« <yv 
* * 



O 



« Q «K O 

^ ^ *^ <^ 

« « « > * 
<^ 1^ ^ CM 

*H f«4 
t-< p-» 



O 



«0 
00 



* » » 
if> ^ iH 

ON 



09 *A 













•4 
40 



00 O ^ "9 

^ ^ ^ c?* 

0« ^ 00 w 

<A lA V*^ 

«-4 «N 



o 


o 




0 0*^0*^ 


o 


O 






lA 


<n 


;/\ 1^ fNI O 


o 












« « a « 














•<r <v «A o 

0» "ij <A 

































^ «.4 M -4 N 



I ^ ex *A 



«iy O ^ *^ •'^ 



^ < 



> fs4 *^ IS# O 
«A >^ »x< i-« 



I '•J tA ^»• 



» •«-» .* O ^ 

r» t£> ^ 



I 

d 



§0 9 w 
4 ** e « 1 



1 < 



1 1 



^ ^Hf 

u e a 

fc> c « 

6 I*. 



"2 ,e 

ntf I- t> 3 0 C 
o o as as jB »^ 



S c ^ 4» <ft 

^ 4^ 4-** 



<B O «» O O 



% 2 



2 3 

W 3 

- ^ ^ o o 

•J id A- A* ^ 



I 

g 

w 

n 

s 



«5- >H» <!) 



^ •* 

i5 * 



I 

o 



4 



o 

i 

•J 

8 



S 8 

J3 O 



IS 

W A# ^ 

■il * 

« M fc» 

« <J , 

w 

^ O 

60 

3 ^ C 



8. 



2 Cancel Subtle rypt ton » m ^^5££«J_?lJ^?£j^ ili£«l^^^^ 
Per^ eir 

With the ^9me cofiditioos « above, except requir^nR ao average at, 
at leaat 2.0 circulations per jue*r» a total oi 305 UC aubtcript looa cooU 
be cancelled from this ii^, at a aubtcription aavi^ng of over $6,800 per 
year to the, UC aystem* Reducing the UC tubacript lona to one for the entire 
ayatem woald further increase the potential number of cancellations for 
these t^^ situations, 

5 * Cancel Subscriptions m Egceas of One> I f leas^Thgn I UlCjr c u lat ion ^ 
Per Year 

Given tbati U m^y serial %Ui€ that currently subscribed to by 
only one UC bibrary should continue to be subscribed to, retardleas of the 
extent of its circulation or othec^ indicators; and 2) total UC subscriptiona 
in eitceas of one should be cancelled if the average number of circulations 
par year vaa less than l.O per year— a tot^il of 426 subacriptions could be 
cancelled froca this list, at a subacription savings of over $8»lO0 per year 
to the UC systejs. ' 

4. Cancel Subscri^Uona m Exceas of One, If leas Than 3.0 Ct rcuUt iona 

Per y — ^ ' 

^ith the ssfue conditions as above, eitcept requiring an average of 
ar least 2.0 circulations per year, a total of ^27 aubacriptiona could be 
cancelled fro^ tHii list, at a sOtbscriptton savings of alwoat 511.000 per 
year to the Ut ayste*. ^ 

5 Cyc el All Titles Hot Covered by At Least Une^CiNo^ % 

¥ith the decision rule that all subscriptions ahould be ta'ncetleif 
for cities that were not covered by at least one of the secondary services 
considered in this study (»A, CA» EM, IH, SCI), a total of 42 UC subscrip- 
tions could be cancelled frots this listt at a aubscription jiaving of at 
leaat $125 per year to the UC aystets (aowe price information- was not avail* 
able for these ^2 subscriptions^ 
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APPENDIX 



DETAILED BACKGROUND DATA FOR SELECTED FOHEIGN LANGUAGE 
HEALTH SCIENCES SERIAL TITLES 

Explanatory Notes 



Note 1. Serial Title ^ 

THfe SERLINE data base uses straight title entry and tfie titles in- 
cluded in this study have been typed just as they would appear on a SERLINE 
printout. Some of the titles on the original, printout vere listed under more 
than one language, and it was decided simply Lo list each title once under 
the first language given in th^ language field on the printout • l^is decision 
rule resulted in some oddities, and some titles are listed for languages under 
which they clearly do not belong, but it was a convenience for creating the 
lists. 

Note 2« Subscription Costs 

Some of the price information was obtained from the UC Berkeley pay- 
ment records. Berkeley has a very extensive gift and exchange program, and 
it may be that some irems.so listed are priced items tor other libraries. 
Also, the prices range in currency from 19J&8 through 1974, so, if anything, 
the prices are lower than the current cost of a subscription. 

Note 3. Symbols Used in the INDEXED/ ABSTRACTED Column: 

BA - The title is scanned for inclusion in Biological Abstract s. 
The number following represents the number of abstracts from 
the title included in Biological^ Abstracts in 1973. 

CA - The title is scanned for inclusion in Chemical Abstracts * The 
number immediately fallowing is the number of abstracts included 
in Chemi cal Abstracts in 1973. The second number, in parentheses, 
is the^ournal productivity rank for CA. For example, the nota- 
tion CA-3 (4999) indicates than 3 articles were abstracted for 
Chemical Abstracts in 1973 and that this title's productivity 
w6s ranked 4,999th atrong the titles scanned by the Chemical 
Abstracts Service. 

EM - The title is one of those regularly scanned by the editorial 
staff of Excerpta Medica for articles to include in one of its 
abstracting services. EM* indicates that it is considered a 
"core" title by Excerpta Medica . 

IM - The title is indexed by Index M edicus . 

PA - Ihe title abstracted by Psychologica l Abstrac ts. 
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SCi - The serial title is one of the approximately 2,400 aource 

journals for Science Citation Index . The number in parentheses 
is SCI^s "impact factor: a measure of the average number of 
citations received by each source item published in a specified 
journal durins a specified time period. High numbers indicate 



high impac 
Mote 4. Locations 



CSUC - California State University and Colleges, Campus libraries 

within the CSUC system are designated by the following abbre- 
viations: 

Chico * California State University, Chico 

. Fresno - California State University, Fresno 

LA - California State University, Los Angeles 

LB - California State University at Long Beach 

North. - California State University, Northridge 

SB - California State University at San Bernardino 

SD - California State University, San Diego 

SF - California State University, San Francisco 

SJ - California State Onivarsity, San Jose 

Sacto - California State University, Sacramento 

UC - University of California 

UCSB * University of California at Santa Barbara 

UCR - University of California at Riverside. Unless otherwise 
indicated, holdings are for the Bioagricultural Libraryf 

UCSC " University of California at Santa Crux 

UCB - University of California at Berkeley. Unless otherwise 
indicated, holdings are for the Biology Library. Other 
abbreviations: E/P - Education/Psycnology Library, 
Biochem - Biochemistry Library, Agric • Agriculture 
Library, Chem - Chemistry Library, PHL - Public Health 
Library, Opto • Optometry Library. 

UCSF - University of California at San Francisco 

UCD ^ University of California at Davis* Unless otherwise 

indicated, holdings arc for the Health Sciences Library. 
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Other abbreviations: Main - Main Library, Phys - 
Physical Sciences. 

UCLA - University of California at Los Angeles. Unless 

otherwise indicated, holdings are for the Biomedical 
Library. Other abbreviations: URL - University 
Research Library, Chem - Chemistry Library. 

UCSD - University 6t California at San Diego. Unless otherwise 
indicated, holdings are for the Biomedical Library. 
Other abbreviations: CUL - Central University Library, 
S&E - Science & Engineering Library, SIO - Scripps 
Institute of Oceanography Library, SUH - Society- 
University Hospital Library. 

UCI - University of California at Irvine. Holdings are for the 
Medical Sciences Library. 

SU Lane holdings are for Stanford University's Lane Medical Library 
unless annotated "SB'* which indicates that the title is housed in the Systematic 
Biology Library. 

use holdings are for the Norris Medical Library, University of Southern 
California. 

Holdings listed under the column headed "Other* Region XI Libraries" 
are for the following libraries: 



LAC - Los Angeles County Medical Association Library 

LL - Loma Linda University's Vernier Radcliff Memorial Library 

UA University of Arizona Medical Center Librrry 

UN - Life and Health Sciences Library of the University of Nevada 
at Reno 

/ 

Note 3. Circulation Counts 

Circulation counts were taken in the branches of the University of 
California, Berkeley; the University of California/, San Francisco; Stanford 
University's Lane Medical Library; and the Universlity of California, Los 
Angeles, Biomedical Library. Figures represent average number of circulations 
per year and were obtained by dividing the total rjumber of circulations repre- 
sented on the charge slips in the volumes and dividing by the number of years 
of the publication available for counting. Countsj were taken on bound volumes 
only. \ 

The following abbreviations were used in iM sting the c ircii I /it i on 

counts: 

\ ' 

B - University of California, Berkeley 



f 



LA - UtAversity of California, Los Angeles 
SF - University of California, San Francisco 
SU - Lane Medical Library, Stanford University 

^ 
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of CillfornU Holding. SU Other R«glon 
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XI Ltbr>rl» 
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NUMIER or 

CUCULXriONS 

PEH yeXk 



AFRIKAANS 

Annates IVunologUc 
Hungarlcac. I » 1938- 
(ulft) 

Journal of tha Dantal 
Aaaoclatlon of South 
Africa. 8M6,19S.3- 
($21.00) 

Journal of the South 
African V^tarlnarv 
Aimoclatlon. 43,1972 
($14.76) 

Proceedings. XonlnklMke 
Seder landae Akadenle 
Van UatMiac happen. 
Serlea C. BlolotUcal 
and Medical Sciences. 
58.195^ (Gift) 

South Afr Ican.Phasacau- 
tl.al Jcurnai; 1*1934- 
(S5.40) 

Vol ksge^ond held/Public 
Htilth. 68»1?AS- 



bA-17 

CA-9(3269) 
EM 



IM 

CA-7(3744) 
EM 

BA-4S 

BA-22 San 
CA''5(4 376) Diego 
EM 7- 

1966- 



1- 1-6 I- 9- 1- 

1958- 19i8- 19S8- 1969- 1958- 
U 

20- 14- 2l- 

1965- 1959- 1968- 



43- 



SF-0.6 



196 7- 

68 



54- 

195;i- 



nu. 

64- 
1964- 



54- 

1951- 

Kaln 



34- 
1968- 



54- 
1951- 



64- 
1964- 



Al BANTAM 

Bulletin I Unlveraltetlt 
Suateror T* Tlraneii. 
Stria Shkencat Mjekcsore. 
1.1961- (Gift) 



1- 

1961- 



6- 

1966- 



Alexandria Medical 
Journal. 1,1965- 



Journal of the Egyptian 
Medical Anaociat Ion. 
J6H5»1953- (S7.00) 



Journal of the Egyptian 
Public Health A«»o<:ia- 
tion. 1»1926- ($8.00) 



BA-0 

CA-4(4493) 
IM 

RA-0 

CA-M 
EM 

IM 

BA-0 
CA-13 



13- 
1931- 



PHL 
27- 
195 2- 



Journal of the Faculty 8A-12 
of Hedlclne^ Untveraity CA-2(5533) 
of Baghdad KS 1.1959- 01 
($4.00) 

lournal Medical llbanaia. IM 
).1950- ($10. 00) BA-0 
EM 

CA-0 

Revue Dental re libehaiae. IM 
Lebanea* Dantal 
Magazine. 1,1950- 
($9.00) 



9- 

1963- 



32- '*6- 
1949- 196 3- 



27- 39- 
1952- 1964- 



1- 

1955- 



(11-45)- 
1928- 



I' A 

49- 

1966- 



1- 

1959- 



11- ^2- 10- 16- 22- 
1958- 1969- 1957- 196 3- 1969- 



H~ 10- 
1953/54-1959- 



UA 

II- 

1958- 



»-l,7 



SF-0.1 



SF-0. 5 



BULGARIAN 

Fkaperli^ntalna Medltsina IM 

1 Murfologlia. 1,1962- EM 



(Gift) 



6- 

1967- 



CA-34(1272) 



fpldenlologila, Mikroblo- CA-8(3A97) 
loglia 1 Infektaloini SM 
Boleatl. 1.1964- BA-26 
(S5.60) » 

Itve«tli;» Instlt i <i Fo IM 
Fi/i logUa. 1,1957- cA-0 
(Gift) W 

8A-0 



3- 

1964- 



4- 

1967- 



•-0 

U-0 



LA-0. 
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CA-0 



CA-O 



>3 

193H- 

59 



l- 

1964- 



9A-V10 



40- 
1962- 



>rr li t ' lent il Ira 



BA-39 



1.1 (SlO.rtO) 



rA-fcCillS) 



VVterlnjrno Medltslnkl CA-28(1547) 
N^'ikl. ($10. HO) BA-0 



49- 
1967- 



13- 
1962- 



7- 

1970- 



10- 
1959- 



Lhln-'^ie Intjrnil of 



1-17 

1927- 

50 



l- 

192;- 



1927- 



1-21 

1927- 

71 



> 1 ' . / ii'n 'itii4 f t k< 
r- ur>«-ihia I H«;ucl> Is.i 



J . 



11 • Ms If h Ts I 



--..It-, .t iV Lolle^e of BA-0 

'\ U ine ot 'vS.' \»tlon<»l CA-i(5579) 

^hlS <r.r ''^PHR 'a>i Hsueh BA-0 

Pi-.. \> ta Biolojiiie CA-0 

i . ! >- 

'^.ii'-in 1 Jls ~n Mill Ts.i I> 

'>jt»» loMrn-il of thr BA-0 

ror-T»»s<n ^'Jlr.i! As-io- 0-^3(1337) 



6-10 
1S55-59 



l- 

19 7 3- 



9- 

1962- 



32 

1931- 



1- 

1973- 



12- 
1963- 



1- 

1973- 



II- 

1964- 



3- 

1953- 



70.12 - 45- 
DEC 30-4 1 
1971* 



1- 

1973- 



SIO 
7- 



1- 

1973- 



(1-19;- 
J954-r- 



44- 
1945- 



LA-y 
sF-3.0 



LA-U.5 
SF-U.b 
11-1.5 



Ij\-1 .U 



At n ' ht r irktl It' Ortho- 1*1 

p.i<»tl' Kt I r lun-itolo- RA-0 
y.i \f i I J hovl ov 1^ J. 
1 '.l'.. - ($;5.4S) 



36- 
196 «- 
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BA-0 

m 

CA-*v3891) 

IM 
sCI 
BA-5 

CA-1(5876) 



ftloloma. 8,1953- 
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3nt i^l'ivske LekarVite 
Ltscv. 1,1921- 
($25.00) 



ra-<oplf Lrkar'i Ceskych. 
1,IG62- ($50.35) 



1959- 

70 



l- 

1955- 



13- 
196 7- 



195»- 



l- 

1955- 



Acta fnlverslc.it 1h IM 

(.arolinae. Mcdtca. BA-5 

Hiioojjraph. 1,1954- CA-0 

Act J Univer^ltat l» BA-37 
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i2,l960- (#30.00) 
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'nip^'rtor. 1,1959- 
(S26. -iO) 



SCI 

BA-109 
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E» 

BA-116 
(J^-O 

IM 

BA-lOl 

CA-27(1561) 

EM 

IM 

BA-42 

CA-9(3288) 

EM 



IJ- 



4- l.J- 
1957- 1955, 
195b- 

36- 
1964- 



l- 

1959- 



10- 
1964- 



15- 
1964- 



UA 
ll- 
I96i 



LA-0.6 



10- 

1970- 



l- 

1921- 



23- 19- 
1-37 



88- 

1949-52 



B-2.0 
iJk-0 



l>-0.b 
SF-O.b 



Ce9«a Mykologle. 
1.1047- ^^7.10) 



1- 

1947- 



LesVostovenaka 
DtriMtologle. i3,i94ti- 



rrnkoslovcnvka Fpldemlo- 
lo^le, Hikroblologle» 
IramoloRle. 5, 1936- 
($21.20) 

( eskolnvenska Farnacle. 
1,1952- (§27.55) 



' e^koslnvenska Fvslo- 
lovie. 1,1952- ($13.30) 



IM 

BA-O 

CA-2(5404) 
EM 

IM 

BA-9 

CA-5(4229) 
EM* 

IM 

CA-59(7 70) 
EM 

BA-1) 
IM 

BA-Ul 

CA-9(1290) 
EM 



Bloc 
7- 



12- 
196 1- 



12- 

1963- 

PHYS, 

SCI. 



l- 

1952- 



14- 

19fe5- 



1-4 

1952 
55 



re««koiloven8ka <"„istri>- IM 
enterologle A Vyrlva, BA-0 
9,1955- ($2i.20> CA-l2(279i) 
EM 

Ce^kofl-lovenika Cyneko- IM 
loKic. 1,19)6- ($28.00) BA-0 



12- 
17 

1947-52 



Cesko^lovenaka Hvgl»na. 
1.1956- ($31.80) - 



8A-0 

UA-20(1981) 
EM* 

( eaknrlovenaka Seurolo- IM 
Rle A N^-urochirurgle. CA-2(5405) 
36.1973- (S20. 35) 
(for»*rlv reakoslovrneka 
NeuroloRle. 19,19S6- 
15-1972) 



29- 
1964- 



9- 

1964- 



3b- ' 36- 

197^- 1973- 

2(H 27- 

J5 35 
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U5 L'lSF liD 



1 Ll> 



l Al I tbrir I. 



« eskn- 1 .w isx I P^it.itrit- IM 
EM* 



to- tiO- 



(5 10. J > 



H)/FbY( H 

1- 

19W- 



196 V 



EM 



f - I *. I I s I • . 1 , I 1 



*^Ll-O.Ul Fresno 62- Phv^, I. (hen Phys. 
SA-<J bU- 42- >8- 

<.A-«J-.f49'^) 19/' J- 19t4- 



54- 

1951- 



196 i- 



tA-0 



BA 

. A-K'(.JHiO> 



\- 1- 1- 1- 

19t>7- 19*7- 1967- 19*7- 

Mjin 

1-3.6- 

1- 



BA- 16 

( A-i'-v:i;»)) 



19t>^- 19h*>- i96&- 



t4>kir^iit "^jK'iltv ^.irhnv BA-<J 

. r -It . V Hri'J J * 
' r il ' • , I . 19>''- 



> )] 



RA- ) 
( A-') 
IM 



7- 

L96m 



i-i; 

195rt- 
69 



.,1 iUj9'l"^ 

f ? f 1 . . > ) 



t.J/P3y».h 



19* 



19*^6- 



10- 
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tY mse 



8A-C 
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UCS8 uci Ksc ocB ucsr wo rcu ucsd tci i^sc 



19*> l»A2- 
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i- 

194 J- 



i9ft4- 
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«Ulf»kl( 
fMi YtAK 



'«l.l9ti- (Gift) 
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1.19)9- (SU.OC) 



EnCo 
l- 

U7'- 



19)9- IV*9- 
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i9J^- 
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Tld*«kr\ff. n, 9S9- 
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11 

SCI-. )46 
BA-0 

tA-2^fl%9Q) 



19*9- 



1949- 
i%0 



T4ndU*«*bl«d«*.. 1.1997- 



i8- 
iyi4- 



'I- 



Tl<<Mkr«'r rnr funck* 



l'jte»krHc For U«g«r. 



SA-O 



t29- 



LA--J.> 
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aA-« 



i- 



^U^.4 



Aft* iji«t ro-fater?slogU« 



SA>n 

iA-O 



1- »>- IL*- 



I J . i-4S i**" I^ife- 19.'*- 
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l,$B?- ($12.00) 
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k.okubvo u^Akl^i 7«>iiht 
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19>^- 
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(Tlppon llbllnkoka CUkkal FA 

Kalht>. Journal Of IH 

<HolarvnRolO|jv i>f J^pan CA-0 

SI.!***?- (S12.S0) IH 



68- 
196^- 



Sippon Jul Lhlkuaan 
Dalgaku Klyo. HulUtin 
Of Th« Nippon Vetcrlftjrv 
And Zou(Ct.hfllcdil Co lie Re 



8A-19 



lilppoti Miitaku Zatfshi . 
iapancse Journal Of 
Veterln^rv SclfHie. 



IM 

8A-J 



Nippon Ksicaku RvohoKJkkul LA-b7{t>7:) 

M'tpi.n ketaufkl Gaxkal !M 

/Hsahl. Journal el 'jpjn »A-'>'* 

Ha*lMtnl.,Ri.al S.uletv. LA-b t 
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Stppon Kokds^rka f.-k^^i 
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1- 



l- 



IV 
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